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Description 
Novel Oxidase 

Technical Field 

This invention relates to a polypeptide as a novel 
oxidase, a polynucleotide coding for the polypeptide, a 
vector comprising the polynucleotide, a transformed cell 
comprising the vector, an inspection method useful for 
diagnosing rheumatoid arthritis (to be referred to as RA) 
and a method for screening a substance for the treatment of 
RA and/or a substance for the treatment of osteoarthritis. 

Background of the Invention 

Nicotinamide adenine dinucleotide phosphate (NADPH) 
oxidase is an enzyme which forms an reactive oxygen species 
(to be referred to as ROS) by receiving an electron from 
NADPH and finally delivering it to an oxygen molecule. 
Physiologically, the aforementioned enzyme mainly existing 
in phagocytes is taking an important role in a defense 
system in a living body against invasion of. foreign bodies 
such as microorganisms, which is sterilization of them by 
forming ROS and the like. However, it is known that excess 
formation of ROS by the enzyme causes digestion of protein 
and DNA and the damage to membranes by lipid peroxide and 
thereby becomes the cause of disorders of cells and tissues 



and furthermore of various diseases including inflammatory 
diseases, vascular diseases, neurodegenerative diseases, 
cancers, heart diseases and the like (cf. non-patent 
reference 1 and non-patent reference 2) . However, since 
expression of the NADPH oxidase which forms ROS is 
systemically distributed, there is a possibility of causing 
side effects when this is considered as a target of drug 
discovery. 

On the other hand, an NADPH oxidase family, N0X1, 
distributing in non-phagocyt ic cells has been identified by 
the recent studies, and it has been reported that ROS is 
tissue-specifically formed in cells other than phagocyte 

(cf . non-patent reference 3). It has been reported that 
N0X1 is present in the large intestine in a large amount 
and causes cell proliferation and upregulation of various 
genes, suggesting that it is concerned in various diseases 
in the large intestine . 

There are various reports on the amino acid sequences 
having high homology with NOXl and nucleotide sequences 
coding for the sequences. These are registered at data 
bases as accession numbers AF166328 (GENPEPT) , AJ438989 

(GENPEPT), HSA438989 (GENBANK) , AF127763 (GENPEPT), 
AF166327 (GENPEPT), Q9Y5S8 (SWISSPROT) and Q9WV87 

(SWISSPROT) , and reported in the non-patent reference 4, 
patent reference 1 and patent reference 2. The molecules 
are described in these references as factors which exist 



and function in the large intestine and are useful for the 
diagnosis of large bowel cancer, development of a 
therapeutic agent for large bowel cancer and the like. A 
sequence having high homology with N0X1 is described in the 
patent reference 3 which describes that the sequence is 
concerned in the production of active oxygen and useful for 
the treatment of diseases related to abnormal cell growth 
such as cancers and prostatic hypertrophy. 

RA is a chronic inflammatory disease of unknown 
origin, which has the mainlocus of lesion in the synovial 
tissue and causes flare, swelling, heat sensation, pain, 
movement restriction and destruction of joints. 
Overproduction of inflammatory cytokines such as 
interleukin-1 (IL-1), interleukin-6 (IL-6), interleukin-8 
(IL-8), interleukin-12 (IL-12), interleukin-1 5 (IL-15), 
interleukin-18 (IL-18), tumor necrosis factor-a (TNF-a) 
and the like, nitric oxide (NO), prostaglandins (PGs) and 
the like is known in the synovial tissue of RA (cf. non- 
patent reference 5) . In recent years, a therapeutic method 
aimed at IL-1, IL-6 or TNF-a has been developed using a 
monoclonal antibody and a soluble receptor, and its 
efficacy is drawing attention (cf . non-patent reference 6) . 
However, there is a group of patients in which complete 
remission cannot be introduced by the conventional 
therapeutic method which uses a therapeutic target molecule 
as the mechanism (cf . non-patent reference 7) . 
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Accordingly, "identification of a new therapeutic target 
molecule different from the already known reports is 
expected. 

It is known that ROS activates NFkB which is a 
transcription factor that expresses and induces various 
molecules, via oxidation-reduction control (cf. non-patent 
reference 8) . Among the molecules of which expression is 
induced by NFkB, TNFcc known as an inflammatory cytokine is 
also broadly acknowledged in the clinical field as the 
target of anti-RA agents (cf. non-patent reference 9), and 
COX-2 known as a prostaglandin synthesizing enzyme is also 
broadly acknowledged in the clinical field as the target of 
agents for treating RA and osteoarthritis (cf. non-patent 
reference 10) . 

On the other hand, standards on the classification of 
RA have been defined from an American university (cf . non- 
patent reference 11) . However, since these standards are 
merely landmarks and disease condition patterns thereof are 
various, it has been considered that diagnosis of RA, 
particularly quantitative and convenient diagnosis thereof, 
is difficult to carry out. A quantitative and convenient 
diagnosis method for RA has been expected. 

(Patent reference 1) International publication WO 
02/06515 pamphlet 
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(Patent reference 2) International publication WO 
01/96390 pamphlet 

(Patent reference 3) International publication WO 
00728031 pamphlet 

(Non-patent reference 1) Trends in Pharmacological 
Science, (USA), 2000, vol. 21, pp. 119 - 120 

(Non-patent reference 2) Federation of European 
Biochemical Society, (Germany), 1991, vol. 281, pp. 9-19 

(Non-patent reference 3)' Natu_re, (England), 1999, 
vol. 401, pp. 79 - 82 

(Non-patent reference 4) Science, (USA), 2000, vol. 
287, p. 138 

(Non-patent reference 5) The Journal of Experimental 
Medicine, (USA), 1991, vol. 173, pp. 569 - 574 

(Non-patent reference 6) Current Pharmaceutical 
Biotechnology, (USA), 2000, vol. 1, pp. 217 - 233 

(Non-patent reference 7) Nature Reviews Immunology, 
(England), 2002, vol. 2, pp. 364 - 371 

(Non-patent reference 8) The Journal of Biological 
Chemistry, (USA), 1993, vol. 268, pp. 11380 - 11388 

(Non-patent reference 9) Arthritis & Rheumatism, 
(USA), 1999, vol. 36, pp. 1681 - 1690 

(Non-patent reference 10) Arthritis & Rheumatism, 
(USA), 1998, vol. 41, pp. 1591 - 1602 

(Non-patent reference 11) "Medicine" , edited by J. 
Axford, (USA), Blackwell Science, 1996, pp. 3.18 - 3.22 



Disclosure of the Invention 

The inventor of the present invention have conducted 
intensive studies and as a result succeeded in obtaining 
complete length sequence of a gene of a novel oxidase (to 
be referred to as NOXl-b) from synovial cells derived from 
a human RA patient. Also, it was found that the NOXl-b 
gene is not expressed in synovial cells derived from 
healthy persons but expressed specifically in synovial 
cells derived from RA patients to make an inspection method 
useful as a diagnosis method for RA possible by the use of 
NOXl-b-specif ic polymerase chain reaction (PCR) primers. 
Additionally, a method for screening a substance for the 
treatment of RA and/or a substance for the treatment of 
osteoarthritis was constructed by using the NOXl-b gene. 
It was revealed that expression of COX-2 known as a target 
of the treating agents for RA and osteoarthritis, and of 
TNFa known as a target of the treating agents for RA is 
significantly accelerated in cells expressing NOXl-b, in 
comparison with cells in which NOXl-b is not expressed, and 
that the expression acceleration of COX-2 and TNF-a is 
inhibited by an NOXl-b inhibitor. As a result of these 
findings, the present invention has been accomplished by 
providing a novel oxidase NOXl-b, an inspection method 
useful for the diagnosis of RA and a method for screening a 
substance for the treatment of RA and/or a substance for 
the treatment of osteoarthritis. 



That is, the present invention relates to 

(1) (i) A polypeptide which comprises the amino acid 
sequence represented by SEQ ID NO: 2, and which is expressed 
specifically in rheumatoid arthritis patients, or (ii) a 
polypeptide which comprises an amino acid sequence in which 
from 1 to several amino acids of the amino acid sequence 
represented by SEQ ID NO: 2 are deleted and/or inserted, and 
which is expressed specifically in rheumatoid arthritis 
patients . 

(2) A polypeptide consisting of the amino acid 
sequence represented by SEQ ID NO: 2. 

(3) A polynucleotide coding for the polypeptide 
according to (1) or (2) . 

(4) An expression vector comprising the 
polynucleotide according to (3). 

(5) A cell transformed with the expression vector 
according to (4). 

(6) A method for inspecting RA, comprising 

(i) a step of measuring an expression level in a 
subject of 

i) a gene comprising the nucleotide sequence 
according to (3), or 

ii) a gene comprising a nucleotide sequence of a 
polynucleotide coding for a polypeptide which comprises an 
amino acid sequence having 95% or more of homology with the 
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amino acid sequence represented by SEQ ID NO: 2 and which is 
expressed specifically in RA patients, and 

(ii) a step of comparing it with an expression level 
of the gene in a healthy person. 

(7) A rheumatoid arthritis inspection kit which 
comprises forward and reverse primers designed to 
specifically amplify 

(i) a gene comprising the nucleotide sequence 
according to (3), or 

(ii) a gene comprising a nucleotide sequence of a 
polynucleotide coding for a polypeptide which comprises an 
amino acid sequence having 95% or more of homology with the 
amino acid sequence represented by SEQ ID NO: 2 and which is 
expressed specifically in RA patients. 

(8) A method for screening a substance capable of 
inhibiting activity of a polypeptide, comprising (i) a step 
of allowing a substance to be tested to contact with a cell 
expressing the polypeptide according to (1) or (2) or a 
polypeptide which comprises an amino acid sequence having 
95% or more of homology with the amino acid sequence 
represented by SEQ ID NO: 2 and which is expressed 
specifically in RA patients, (ii) a step of analyzing 
whether or not activity of the polypeptide is inhibited, 
and (iii) a step of selecting a substance capable of 
inhibiting activity of the polypeptide. 
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(9) The screening method according to (8), wherein 
the substance which inhibits the activity of the 
polypeptide according to (1) or (2), or of a polypeptide 
which comprises an amino acid sequence having 95% or more 
of homology with the amino acid sequence represented by SEQ 
ID NO: 2 and which is expressed specifically in RA patients 
is a substance for the treatment of rheumatoid arthritis 
and/or a substance for the treatment of osteoarthritis. 

(10) A method for producing a pharmaceutical 
composition for the treatment of RA and/or the treatment of 
osteoarthritis, comprising 

a step of carrying out screening with the use of the 
screening method according to (8) or (9), and 

a step of formation using a substance obtained by the 
screening . 

Although there are no reports on sequences identical 
to the NOXl-b complete length amino acid sequence 
comprising SEQ ID NO: 2 and a nucleotide sequence coding for 
the sequence, there are various reports on amino acid 
sequences having high homology therewith and nucleotide 
sequences coding for the sequences. A sequence in which 1 
amino acid or 1 base is different from the NOXl-b sequence 
of the present invention is registered at the databases 
GENPEPT and GENBANK as a accession number AF166328. Also, 
sequences in which 2 amino acids or 4 bases are different 



from the NOXl-b sequence of the present invention are 
registered at the databases of GENPEPT and GENBANK as 
accession numbers AJ438989 and HSA438989, respectively. 
However, there is no description in any one of them 
suggesting that proteins comprising these sequences are 
expressed in the synovial cells of RA patients and become 
the target of the treatment of RA. Proteins having high 
homology with the polypeptide of the present invention (4 9 
amino acids are inserted between the 432nd and 433rd 
positions of SEQ ID NO: 2) have been registered at the data 
base of GENPEPT as accession numbers AF127763 and AF166327, 
and at the data base of SWISSPROT as accession numbers 
Q9Y5S8 and Q9WV87, respectively, and reported in "Science, 
287 , 138 (2000)", "Nature, 401, 79 (1999)" and WO 02/06515. 
In addition, a protein having high homology with the 
polypeptide of the present invention (16 amino acids are 
inserted between the 80th and 81st positions of SEQ ID 
NO: 2, and 49 amino acids are inserted between the 432nd and 
433rd positions) has been reported in WO 01/96390. 
However, the molecule is described in these references as a 
factor which exists and functions in the large intestine 
and is useful for the diagnosis of large bowel cancer, 
development of a therapeutic agent for large bowel cancer 
and the like, while its relation to RA is not described 
therein. A protein having high homology with the 
polypeptide of the present invention (49 amino acids are 



inserted between the 432nd and 433rd positions of SEQ ID 
N0:2) has been reported in WO 00/28031, and it is described 
that the sequence is concerned with the formation of 
reactive oxygen. It is described that the aforementioned 
protein is specifically and frequently expressed in the 
large intestine and useful for the treatment of diseases in 
which abnormal cell growth is concerned, such as cancers 
and prostatic hypertrophy. Although it is necessary to 
diagnose RA by synovial membrane, expression of the 
aforementioned protein in synovial tissue was not confirmed 
in the international publication pamphlet, and whether or 
not it is specifically expressed in RA patients is not 
verified, too. Additionally, whether or not the 
aforementioned protein accelerates expression of TNF-oc and 
COX-2 as the cause of RA is not verified too, and there is 
no information that the protein is useful for the 
inspection of RA and as a target of the treatment of RA. 

Thus, the fact that the polypeptide of the present 
invention is not present in the healthy person-derived 
synovial cells but specifically present in the RA patient- 
derived synovial cells and the polypeptide of the present 
invention becomes a target of the treatment of RA is a 
knowledge found for the first time by the inventor of the 
present invention, and the method for inspecting RA using 
the same and the method for screening a substance for the 
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treatment of RA are inventions carried out for the first 
time by the inventor of the present invention. 

Brief Description of the Drawings 

Fig. 1 shows increase in the expression of NOXl-b 
mRNA in RA patient-derived synovial cells. 

Fig. 2 shows ROS producing activity of NOXl-b and 
inhibition by DPI. 

Fig. 3 shows increase in the expression of COX-2 mRNA 
and inhibition by DPI in NOXl-b expressing cells. 

Fig. 4 shows increase in the expression of TNF-a mRNA 
and inhibition by DPI in NOXl-b expressing cells. 

Best Mode for Carrying Out the Invention 

According to the present invention, "RA" is used as 
the abbreviation of "rheumatoid arthritis". 
Conventionally, Japanese translation of RA was "Mansei 
kansetsu riumachi (chronic rheumatoid arthritis)", but it 
was announced by The Japan Rheumatism Association in 2002 
that the Japanese version of RA is changed from "Mansei 
kansetsu riumachi ( chronic rheumatoid arthritis)" to 
"Kansetsu riumachi (rheumatoid arthritis)", so that the 
terminology was changed accordingly in this specification. 
Polypeptide and polynucleotide of the invention> 

In the polypeptide of the present invention, 
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(1) a polypeptide consisting of the amino acid sequence 
represented by SEQ ID NO: 2; and 

(2) a polypeptide which comprises the amino acid sequence 
represented by SEQ ID NO: 2, and which is expressed 
specifically in RA patients, or a polypeptide which 
comprises an amino acid sequence in which from 1 to several 
amino acids of the amino acid sequence represented by SEQ 
ID NO: 2 are deleted and/or inserted, and which is expressed 
specifically in RA patients; (to be called functionally 
equivalent variant hereinafter) 

are included. 

As the "functionally equivalent variant of the 
present invention", "a polypeptide which comprises the 
amino acid sequence represented by SEQ ID NO: 2, and which 
is expressed specifically in RA patients", or "a 
polypeptide which comprises an amino acid sequence in which 
from 1 to 10, preferably from 1 to 7 and more preferably 
from 1 to 5, amino acids of the amino acid sequence 
represented by SEQ ID NO: 2 are deleted and/or inserted, and 
which is expressed specifically in RA patients" is 
desirable . 

The polypeptides of the present invention have been 
described in the foregoing, the polypeptide consisting of 
the amino acid sequence represented by SEQ ID NO: 2 and the 
functionally equivalent variant of the present invention 
are generally referred to as "the polypeptide of the 

13 



present invention" hereinafter. Among the "polypeptides of 
the present invention", a protein which is a polypeptide 
comprising the amino acid sequence represented by SEQ ID 
NO: 2 is called "NOXl-b protein". 

As the polypeptide of the present invention, "a 
polypeptide consisting of the amino acid sequence 
represented by SEQ ID NO: 2" and "a polypeptide which 
comprises the amino acid sequence represented by SEQ ID 
NO: 2, and which is expressed specifically in RA patients, 
or a polypeptide which comprises an amino acid sequence in 
which from 1 to 10, preferably from 1 to 7 and more 
preferably from 1 to 5, amino acids of the amino acid 
sequence represented by SEQ ID NO: 2 are deleted and/or 
inserted, and which is specifically expressed in RA 
patients" are desirable, and "a polypeptide comprising the 
amino acid sequence represented by SEQ ID NO: 2" is more 
desirable . 

Additionally, the polynucleotide of the present 
invention may be any nucleotide sequence coding for the 
NOXl-b protein represented by the amino acid sequence 
described in SEQ ID NO: 2 or a functionally equivalent 
variant thereof. Preferred is a polynucleotide having a 
nucleotide sequence coding for the amino acid sequence 
described in SEQ ID NO: 2, and more preferred is the 
nucleotide sequence described in SEQ ID NO:l. 
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The production method of the polynucleotide of the 
present invention is not particularly limited, but for 
example includes (1) a method using PGR, (2) a method using 
an usual genetic engineering technique (namely a method for 
selecting a transformant containing an amino acid sequence 
of interest from transf ormants which is transformed with a 
cDNA library) or (3) a chemical synthesis method and the 
like. Each of the production methods can be carried out in 
the same manner as described in WO 01/34785 in which 
invention of a novel enzyme is disclosed. However, the 
"novel protein of the invention 7 ' according to the 
aforementioned patent application specification is 
interpreted as a polypeptide of the present invention 
(e.g., NOXl-b protein), and the "gene of the invention" as 
a polynucleotide of the present invention (e.g., NOXl-b) . 

Illustratively, according to the method which using 
PCR, the polynucleotide of the present invention can be 
produced, for example, by the procedure described in the a) 
First production method in 1) Production method of protein 
gene in "Mode for Carrying Out the Invention'' of the 
aforementioned patent reference. Firstly, mRNA is 
extracted from a cell or tissue having the ability to 
produce the protein of the present invention, such as a 
human RA patient-derived synovial membrane. Next, a first 
strand cDNA can be synthesized by a reverse transcriptase 
reaction using the mRNA in the presence of a random primer 
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or an oligo(dT) primer. The polynucleotide of the present 
invention or a part thereof is obtainable by subjecting the 
thus obtained first strand cDNA to a polymerase chain 
reaction (PCR) using two primers interposing a partial 
region of the objective gene. More illustratively, the 
objective gene is amplified, for example, by the method 
described in Example 1 using the sequences represented by 
SEQ ID NO: 5 and SEQ ID NO: 6 as the primers. Subsequently, 
by confirming whether or not the thus amplified gene is 
expressed specifically in RA patients for example by the 
method described in Example 4, the gene which is RA 
patient-specif ically expressed in comparison with a healthy 
parson can be selected as the polynucleotide of the present 
invention . 

According to the method using a usual genetic 
engineering technique, the polynucleotide of the present 
invention can be produced, for example, by the procedure 
described in the b) Second production method in 1) 
Production method of protein gene in "Mode for Carrying Out 
the Invention 7 ' of the aforementioned patent reference. 

According to the method using a chemical synthesis 
method, the polynucleotide of the present invention can be 
produced, for example, by the methods described in the c) 
Third production method and d) Fourth production method in 
1) Production method of protein gene in "Mode for Carrying 
Out the Invention" of the aforementioned patent reference. 



The methods for producing the expression vector, host 
cell and protein of the present invention can be carried 
out, for example, by the methods described in 2) Production 
methods of the vector of the present invention, the host 
cell of the present invention and the recombinant protein 
of the present invention in XN Mode for Carrying Out the 
Invention" of the aforementioned patent reference. More 
illustratively, the expression vector of the present 
invention can be produced by the method described in 
Example 2 using a mammalian cell expression vector 
pcDNA3 . 1/HisB, and the host cell and protein of the present 
invention by the method described in Example 3 in which an 
NIH3T3 cell is transfected using a transfection reagent. 

Since the polynucleotide of the present invention can 
be used by itself as a hybridization probe in the following 
RA inspection method, it is useful for the inspection of 
RA. Additionally, the polynucleotide of the present 
invention can be used in preparing an antibody capable of 
specifically recognizing the polynucleotide of the present 
invention and as a control in detecting and/or determining 
its expression level. 

Inspection method of RA/kit for RA inspection 

As is described in the following, since it was found 
that NOXl-b was not expressed in samples derived from 
healthy persons, but NOXl-b was specifically expressed in 
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samples derived from RA patients, the RA disease can be 
detected by using the expression. Illustratively, an 
embodiment containing the following steps can be 
exemplified. Namely, 

[1] a step in which measuring the expression level in 
a subject of 

(1) a gene comprising the nucleotide sequence of the 
polynucleotide of the present invention (namely, a gene 
comprising a nucleotide sequence of a polynucleotide coding 
for i) a polypeptide which comprises the amino acid 
sequence represented by SEQ ID NO: 2 and which is expressed 
specifically in RA patients, ii) a polypeptide which 
comprises an amino acid sequence in which from 1 to several 
amino acids of the amino acid sequence represented by SEQ 
ID NO: 2 are deleted and/or inserted and which is expressed 
specifically in RA patients, or iii) a polypeptide 
comprising the amino acid sequence represented by SEQ ID 
NO: 2), or 

(2) a gene comprising a nucleotide sequence of a 
polynucleotide coding for a polypeptide which comprises an 
amino acid sequence having 95% or more of homology with the 
amino acid sequence represented by SEQ ID NO: 2 and which is 
expressed specifically in RA patients and 

[2] a step in which the result is compared with the 
expression level of the aforementioned gene in a healthy 
person . 
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The "polypeptide which comprises an amino acid 
sequence having 90% or more of homology with the amino acid 
sequence represented by SEQ ID NO: 2 and which is 
specifically expressed in RA patients" according to the 
aforementioned (2) is called as "homologous polypeptide 
according to the present invention" . Although the 
homologous polypeptide according to the present invention 
is not particularly limited, so far as it is "a polypeptide 
which comprises an amino acid sequence having 95% or more 
of homology with the amino acid sequence represented by SEQ 
ID NO: 2 and which is expressed specifically in RA 
patients", a polypeptide which comprises an amino acid 
sequence preferably having 97% or more, more preferably 99% 
or more, of the homology is desirable. 

In this connection, the aforementioned "homology" 
according to this specification means the Identities value 
obtained by the BLAST (Basic local alignment search tool; 
Altschul, S.F. et al . , J. Mol . Biol., 215 , 403 - 410, 1990) 
retrieval. With regard to the parameters in this case, 
"blastp" is used as the "program name", 
the "Gap insertion Cost value" by "0", 
the "Gap elongation Cost value" by "0", and 
"BLOSUM62" as the "Matrix", 

respectively as the pair-wise alignment parameters. 

The homologous polypeptide according to the present 
invention can be produced by the same method for the 
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production of the polypeptide of the present invention. 
The polypeptide of the present invention and the homologous 
polypeptide according to the present invention are 
generally referred to as the polypeptide for screening of 
the present invention. As the polypeptide for screening of 
the present invention, a polypeptide comprising the amino 
acid sequence represented by SEQ ID NO: 2 is particularly 
desirable . 

The gene expression level according to the RA 
inspection method of the present invention include 
transcription of the gene into mRNA and its translation 
into protein. Accordingly, the RA inspection method by the 
present invention is carried out based on the comparison of 
the expression level of mRNA which corresponds to a 
polynucleotide coding for the polypeptide for screening of 
the present invention (e.g., NOXl-b gene), or the 
expression level of a protein encoded by the gene. 

The method for measuring expression level of a gene 
(e.g., NOXl-b gene) in the step [1] can be carried out in 
accordance with a conventionally known gene analyzing 
method. For example, a hybridization technique in which a 
nucleic acid capable of hybridizing with the NOXl-b gene is 
used as the probe, a gene amplification technique in which 
DNA fragments capable of hybridizing with the NOXl-b gene 
are used as the primers, and the like can be used. 
Illustratively, it can be measured using a synovial cell- 
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derived nucleic acid, such as mRNA or the like, obtained 
from a subject. With regard to the measurement of mRNA, it 
can be measured by a gene amplification reaction method 
using primers designed in such a manner that they can 
specifically amplify a polynucleotide coding for the 
polypeptide for screening of the present invention (e.g., 
NOXl-b sequence) . Although the gene amplification reaction 
method is not particularly limited, a PCR method, an 
nucleic acid amplification method using a RNA polymerase 
and the like can be employed. More illustratively, it can 
be carried out by the method described in Example 4. The 
primers to be used in the RA inspection method, or the 
primers to be contained in the kit for RA inspection of the 
present invention, are not particularly limited as far as 
they can specifically amplify a polynucleotide coding for 
the polypeptide for screening of the present invention 
(e.g., NOXl-b sequence), and they can be designed based on 
a polynucleotide coding for the polypeptide for screening 
of the present invention (e.g., NOXl-b nucleotide 
sequence) . Preferred are the oligonucleotides described in 
SEQ ID NO: 5 and SEQ ID NO: 6. 

The RA inspection which uses a hybridization 
technique can be carried out, for example, by using a 
northern hybridization, a dot blotting, a DNA micro-array 
method and the like. It can also be carried out using gene 
amplification technique such as a RT-PCR. According to the 
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RT-PCR method, it is possible to carry out more 
quantitative analysis of the expression of a gene 
comprising a polynucleotide coding for the polypeptide for 
screening of the present invention (e.g., NOXl-b gene), by 
using a PCR amplification monitoring (real time PCR) method 
in the gene amplification process. For example, ABI PRISM 
7700 (Applied Biosystems) can be used as PCR amplification 
monitoring method. 

Additionally, as the method in the step [1] for 
measuring the expression level of a gene containing the 
nucleotide sequence of a polynucleotide coding for the 
polypeptide for screening of the present invention, it is 
possible to employ a method in which the expression level 
is measured by detecting a protein comprising the 
polypeptide for screening of the present invention, 
preferably the NOXl-b protein. As such an inspection 
method, for example, it is able to use western blotting, 
immunoprecipitation, ELISA or the like, using a cell 
extract of synovial cells derived from a subject and using 
an antibody capable of binding to a protein comprising the 
polypeptide for screening of the present invention, 
preferably an NOXl-b protein and more preferably an 
antibody capable of specifically binding to NOXl-b. 

The comparing method of the step [2] is not 
particularly limited, as far as the expression level 
obtained in the step [1] is compared with an expression 
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level in a healthy person, and the comparison can be 
carried out, for example, by the method described in 
Example 4 . 

The RA inspection kit of the present invention 
contains at least forward and reverse primers designed in 
such a manner that it can specifically amplify a 
polynucleotide coding for the polypeptide for screening of 
the present invention. The forward and reverse primers 
include such as primers represented by the nucleotide 
sequences described in SEQ ID NO: 5 and SEQ ID NO: 6. 
Examples of other reagents which can be contained in the RA 
inspection kit of the present invention include those 
reagents such as those which are necessary for carrying out 
PCR (e.g., Taq polymerase, a nucleotide substrate, a buffer 
solution and the like) . 

Screening method of the invention 

In the screening method of the present invention, a 
method for screening a substance capable of inhibiting 
activity of the polypeptide for screening of the present 
invention and a method for screening a substance for the 
treatment of RA and/or a substance for the treatment of 
osteoarthritis are included. 

(1) A method for screening a substance capable of 
inhibiting activity of the polypeptide for screening of the 
present invention 
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The method for screening a substance capable of 
inhibiting activity of the polypeptide for screening of the 
present invention is not particularly limited so far as it 
contains the following steps (i) to (iii) : 

(1) a step of allowing a substance to be tested to 
contact with a cell expressing the polypeptide for 
screening of the present invention, 

(ii) a step of analyzing whether or not activity of 
the aforementioned polypeptide is inhibited, and 

(iii) a step of selecting a substance capable of 
inhibiting activity of the aforementioned polypeptide. 

A substance capable of inhibiting activity of the 
polypeptide for screening of the present invention can be 
screened preferably by the method described in Example 5. 

(2) A method for screening a substance for the 
treatment of RA and/or a substance for the treatment of 
osteoarthritis 

As described in the column of Technical Field, TNF-a 
known as an inflammatory cytokine is also broadly 
acknowledged in the clinical field as the target of 
treating agents for RA, and COX-2 known as a prostaglandin 
synthesizing enzyme is also broadly acknowledged in the 
clinical field as the target of the agents for treating RA 
and osteoarthritis. 

Accordingly, a substance for the treatment of RA 
and/or a substance for the treatment of osteoarthritis can 
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be screened by selecting a substance which reduces 
expression of TNF-a or COX-2. As is shown in the following 
Examples, it was revealed that expression of COX-2 and 
expression of TNF-ot are significantly accelerated in a cell 
which expresses NOXl-b which is one of the polypeptides of 
the present invention (Example 6 and Example 7) . 
Additionally, since these COX-2 expression induction and 
TNF-a expression induction were inhibited by DPI which is 
an NOXl-b inhibitor, it was considered that expression of 
COX-2 and TNF-a was induced via a redox control by ROS 
derived from NOXl-b which is one of the polypeptides of the 
present invention. Based on a new knowledge found by the 
inventor of the present invention that the upregulation of 
COX-2 and/or TNF-a is inhibited through the inhibition of 
activity of the polypeptide of the present invention, it 
was considered that a substance capable of inhibiting 
activity of the polypeptide for screening of the present 
invention has the treating effect for RA. That is, a 
method for screening a substance capable of inhibiting 
activity of the polypeptide for screening of the present 
invention can be used as a method for screening a substance 
for the treatment of RA and/or a substance for the 
treatment of osteoarthritis. 

The method for screening a substance for the 
treatment of RA and/or a substance for the treatment of 
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osteoarthritis is not particularly limited so far as it 
contains the following steps (i) to (iii) : 

(i) a step of allowing a substance to be tested to 
contact with a cell expressing the polypeptide for 
screening of the present invention, 

(ii) a step of analyzing whether or not activity of 
the aforementioned polypeptide is inhibited, and 

(iii) a step of selecting which a substance capable 
of inhibiting activity of the aforementioned polypeptide. 

Whether or not the substance obtained by the 
aforementioned screening method is a useful substance as 
the treating substance of RA can be judged by subjecting it 
to a conventionally known evaluation system of the treating 
agents of RA, or by subjecting to a modified evaluation 
system thereof. For example, confirming the RA- treating 
action can be carried out by a method which uses a 
collagen-induced arthritis model mouse (Fiona H. Duris et 
a J . , Immunol. Immunopathol . , 13, 11 - 18, 1994). Also, by 
subjecting the substance obtained by the aforementioned 
screening method to a conventionally known evaluation 
system of treating agents of osteoarthritis, whether or not 
it is an useful substance as a substance for the treatment 
of osteoarthritis can be judged. 

Based on the difference in the method to be used for 
analyzing (measuring or detecting) activity of the 
polypeptide for screening of the present invention, the 



screening method of the present invention includes, for 
example, 

(a) a chemical-biochemical method, 

(b) a chemiluminescence method, 

(c) an electron spin resonance (ESR) method 

and the like. Each screening method is described in the 
following . 

(a) Chemical-biochemical method 

A substance capable of inhibiting activity of the 
polypeptide for screening of the present invention and a 
substance for the treatment of RA and/or a substance for 
the treatment of osteoarthritis can be screened using a 
chemical-biochemical method. As the chemical-biochemical 
method includes, for example, (i) a screening method which 
uses a cytochrome C reduction method, (ii) a - screening 
method which uses reduction of nitroblue tetrazolium (NBT) 
and (iii) a screening method which uses reduction of a 
water-soluble tetrazolium salt. Detection by the 
cytochrome C reduction method uses an effect that oxidized 
cytochrome C changes to reduced counterpart having strong 
absorption at 550 nm when the former is reduced (J.M. 
MacCord and I. Fridovich, J. Biol. Chem. , 244 , 6049 

(1969)). The NBT reduction method uses an effect that NBT 
forms water-insoluble blue formazan (absorption maximum 560 
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nm) when it is reduced by 0 2 ~ (C. Beauchaiup and I. 
Fridovich, Anal. Biochem. , 44, 276 (1971)). 

Cells expressing the polypeptide for screening of the 
present invention are prepared. A substance to be tested 
is added thereto, an appropriate amount of a probe (e.g., 
cytochrome C) is further added thereto, and the mixture is 
incubated for a predetermined time. After the reaction, 
absorbance at 550 nm is measured. In case that conversion 
into the reduced form is inhibited when the substance to be 
tested is added, it can be judged that the aforementioned 
substance to be tested is a substance which inhibits 
activity of the polypeptide for screening of the present 
invention. It is desirable to carry out the screening 
method which uses a cytochrome C reduction method, as one 
of these methods, under the conditions described in Example 
5. Regarding the substance which inhibits activity of the 
polypeptide for screening of the present invention, it is 
desirable to select a substance of 10 jjM or less, 
preferably 1 nM or less, more preferably 0.1 or less. 

(b) Chemiluminescence method 

Examples of the chemiluminescence method include (i) 
a screening method which uses a Vargula hilgendorfii 
luciferin derivative and (ii) a screening method which uses 
a luminol method. The Vargula hilgendorfii luciferin 
derivative forms an exited carbonyl compound by reacting 
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with 0 2 ~ in an aqueous solution of about neutral range and 
generates strong luminescence at 380 nm when the latter is 
reaching a ground state, so that the phenomenon is used 

(Goto, T: Pure Appl . Chem. , Vol. 17, 421 - 441, 1968). The 
detection by a luminol method uses a phenomenon that it 
forms an aminophthalic acid dianion (exited state) by 
undergoing oxidation by HOCl, K 3 Fe(CN) 6 , K 2 S 2 0 8 , Fe 2+ salt, 
Co 3+ or the like in the presence of 0 2 ~ or H 2 0 2 in an 
alkaline aqueous solution and generates luminescence when 
the latter is reaching a ground state (Roswell, D.F. et 
al., Method In Enzymology, Vol. 15, 409 - 423, 1972). 

Cells expressing the polypeptide for screening of the 
present invention are prepared. A substance to be tested 
is added thereto and an appropriate amount of a probe 

(e.g., a Vargula hilgendorfii luciferin derivative) is 
further added thereto, and the mixture is allowed to 
undergo the reaction for a predetermined time. After the 
reaction, luminescence at 380 nm is measured. In case that 
the luminescence is inhibited when the substance to be 
tested is added, it can be judged that the aforementioned 
substance to be tested is a substance which inhibits 
activity of the polypeptide for screening of the present 
invention. With regard to the substance which inhibits 
activity of the polypeptide for screening of the present 
invention, it is desirable to select a substance of 10 (jM 
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or less, preferably 1 or less and more preferably 0.1 jaM 
or less. 

(c) Electron spin resonance (ESR) method 

The ESR signal of 0 2 ~ can be indirectly measured by 
the use of the spin-trap method. That is, the ESR method 
uses a process in which a radical species having a short 
life span is allowed to react with a trapping agent, and 
ESR spectrum of the thus formed stable radical is analyzed. 
The currently used spin-trapping agent having most high 
general purpose performance is 5, 5-dimethyl-l-pyrroline-N- 
oxide (DMPO) (Y. Noda, K. Anzai, A. Mori, M. Kohno, M . 
Shinmei and L. Packer, Biochem. Mol . Biol. Int., 42 , 35 
(1997) ) . 

Cells expressing the polypeptide for screening of the 
present invention are prepared. A substance to be tested 
is added thereto, an appropriate amount of a spin- trapping 
agent (e.g., DMPO) is further added thereto, and the 
mixture is allowed to react for a predetermined time. 
After the reaction, spectral analysis of the radical-added 
product is carried out. In case that signal of the 
radical-added product is inhibited when the substance to be 
tested is added, it can be judged that the aforementioned 
substance to be tested is a substance which inhibits 
activity of the polypeptide for screening of the present 
invention. With regard to the substance which inhibits 
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activity of the polypeptide for screening of the present 
invention, it is desirable to select a substance of 10 pM 
or less, preferably 1 |xM or less and more preferably 0.1 juM 
or less. 

Since the compound to be tested as the subject to be 
selected by the screening method of the present invention 
is not particularly limited, for example, various 
conventionally known compounds (including peptides) 
registered in chemical files, a group of compounds obtained 
by the combinatorial chemistry techniques (Terrett, N.K. et 
al. f Tetrahedron, 5JL, 8135 - 8137, 1995) and a group of 
random peptides prepared by applying the phage display 
method (Felici, F. et al . , <J. Mol . Biol., 222 , 301 - 310, 
1991) and the like can be used. Also, natural components 
derived from microorganisms, plants, marine organisms or 
animals (e.g., culture supernatants or tissue extracts) and 
the like can also be used as the subject of the screening. 
Additionally, compounds (including peptides) obtained by 
chemically or biologically modifying the compounds 
(including peptides) selected by the screening method of 
the present invention can also be used. 

Method for producing a medicinal composition for the 
treatment of RA and/or the treatment of osteoarthritis 

In the present invention, a method for producing a 
medicinal composition for the treatment of RA and/or the 
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treatment of osteoarthritis, comprising a step in which 
screening is carried out by using the screening method of 
the present invention and a step in which a substance 
obtained by the aforementioned screening is made into a 
pharmaceutical preparation . 

The pharmaceutical preparation which comprises a 
substance obtained by the screening method of the present 
invention as the active ingredient can be prepared using 
generally used pharmaceutical carriers, fillers and/or 
other additives. 

Examples of its administration include oral 
administration through such as tablets, pills, capsules, 
granules, fine subtilaes, powders and solutions for oral 
use, or parenteral administration through such as 
injections for intravenous injection, intramuscular 
injection and intraarticular injection, suppositories, 
percutaneous administration preparations, transmucosal 
administration preparations and the like. In the case of 
peptides which are digested in the stomach, parenteral 
administration such as intravenous injection is 
particularly desirable . 

In the solid composition for oral administration, one 
or more active substances are mixed with at least one inert 
diluent such as lactose, mannitol, glucose, 

microcrystalline cellulose, hydroxypropyl cellulose, starch, 
polyvinyl pyrrolidone, aluminum magnesium silicate or the 
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like. In accordance with the usual method, the 
aforementioned composition may contain other additives than 
the inert diluent, such as a lubricant, a disintegrating 
agent, a stabilizing agent and a solubilizing or 
solubilization assisting agent. If necessary, tablets or 
pills may be subjected to sugar coating or coated with a 
film of a gastric or enteric substance. 

The liquid composition for oral administration 
includes, for example, emulsions, solutions, suspensions, 
syrups, elixirs and the like and contains a generally used 
inert diluent such as purified water or ethanol . In 
addition to the inert diluent, the aforementioned 
composition may also includes other additives such as a 
moistening agent, a suspending agent, a sweetener, an 
aromatic and antiseptic. 

The injections for parenteral administration includes 
aseptic aqueous or non-aqueous solutions, suspensions and 
emulsions. Examples of the diluent for use in the aqueous 
solutions and suspensions include distilled water for 
injection and physiological saline. Examples of the 
diluent for use in the non-aqueous solutions and 
suspensions include propylene glycol, polyethylene glycol, 
a plant oil (e.g., olive oil), an alcohol (e.g., ethanol), 
polysorbate 80 and the like. The aforementioned 
composition may further contains a moistening agent, an 
emulsifying agent, a dispersing agent, a stabilizing agent, 
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a solubilizing or solubilization assisting agent, an 
antiseptic and the like. The aforementioned compositions 
can be sterilized by filtration through a bacteria 
retaining filter, blending of a germicide or irradiation. 
Alternatively, it can also be used by firstly making into a 
sterile solid composition and dissolving it in sterile 
water or a sterile medium for injection prior to its use. 

The clinical dose can be optionally decided by taking 
into consideration strength of the activity of the active 
ingredient, namely the substance obtained by the screening 
method of the present invention, symptoms, age and sex of 
the subject to be administered and the like. 

For example, in the case of oral administration, the 
dose is usually approximately from 0.1 to 100 mg, 
preferably from 0.1 to 50 mg, per day per adult (as 60 kg 
in body weight) . In the case of parenteral administration, 
it is from 0.01 to 50 mg, preferably from 0.01 to 10 mg, 
per day in the form of injections. 

Examples 

The following describes the present invention in 
detail based on examples, but the present invention is not 
limited by the examples. In this connection, unless 
otherwise noted, experiments were carried out in accordance 
with the conventionally known method (Sambrook, J. et a 1 . , 
"Molecular Cloning - A Laboratory Manual", Cold Spring 
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Harbor Laboratory, NY, 1989) such as gene manipulation 
experimentation manuals and manuals attached to reagents 
and the like. 

Example 1 Preparation of a novel oxidase NOXl-b and 
determination of complete length open reading frame (ORF) 

Using an RNA extraction kit (RNAeasy Protect Mini 
Kit) manufactured by Qiagen, mRNA was purified from an RA 
patient-derived synovial cell (HS-RA) manufactured by 
Toyobo and converted into cDNA using SUPERSCRIPT II 
(SUPERSCRIPT First-Strand Synthesis System for RT-PCR) 
(Gibco-BRL) , and the thus obtained homemade cDNA was used 
as the template. Oligo DNA fragments coding for the 
outside of NOX1 ORF, represented by SEQ ID NO: 3 and SEQ ID 
NO: 4, were synthesized, and a PCR reaction of 94°C for 1 
minute and 35 cycles consisting of 94°C for 30 seconds, 
55°C for 30 seconds and 68°C for 3 minutes, was carried out 
using a DNA polymerase (PLATINUM™ Taq DNA polymerase; mfd. 
by Invitrogen) . The cDNA obtained by the reaction was 
inserted into a cloning vector (TA cloning kit; mfd. by 
Invitrogen) (N0X1 vector) and analyzed by the dideoxy 
terminator method using ABI3700 DNA Sequencer (mfd. by 
Applied Biosystems) to determine the ORF sequence. This 
gene was named NOXl-b. Complete length nucleotide sequence 
of the gene is shown in SEQ ID NO:l, and its deduced amino 
acid sequence in SEQ ID NO: 2. The ORF sequence of NOXl-b 

35 



encoded a novel protein in which from the 433rd position to 
the 481st position of N0X1 (GenBank accession number: 
AF127763) are spliced out. 

Example 2 Cloning of NOXl-b complete length ORF and 
construction of protein expression plasmid 

The NOXl-b vector prepared in Example 1 was digested 
with EcoRI and Xhol and inserted into the EcoRI and Xhol 
sites of a protein expression vector (pcDNA3 . 1/HisB; mfd. 
by Invitrogen) , thereby completing a complete length 
protein expression plasmid pcDNA3 . 1/HisB • NOXl-b . 

Example 3 Expression of HisB- NOXl-b in animal cell strain 

NIH3T3 cells (mfd. by Dainippon Pharmaceutical) were 
spread on a 10 cm plate at a density of 1 x 10 6 cells and 
cultured for 12 hours, and then the expression plasmid 
pcDNA3 . 1 /HisB -NOXl-b prepared in Example 2 and the vacant 
vector pcDNA3 . 1/HisB were introduced into the NIH3T3 cells 
using a transfection reagent (FuGENE™ 6 Transfection 
Reagent; mfd. by Roche) in accordance with the instructions 
attached thereto. After 12 to 16 hours of the plasmid 
introduction, the medium was replaced by a serum-free 
medium and then the culturing was continued for 4 8 hours to 
60 hours. The introduced cells were washed with PBS and 
then recovered with an SDS sample buffer (S.B) . The 
presence of the subject protein in the S.B was confirmed by 
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a western blotting using an antibody which recognizes a C- 
terminal sequence common to the N0X1 protein and NOXl-b 
protein as an epitope (rabbit anti-MOX antibody; mfd. by 
Santa Cruz) . That is, the thus recovered aforementioned 
S.B was subjected to an SDS/4% - 20% acrylamide gel (mfd. 
by Daiichi Pure Chemicals) electrophoresis (under reduction 
condition) and then transferred on a PVDF membrane (mfd. by 
Millipore) using a blotting device. After the transfer, 
the PVDF membrane was blocked by adding Block Ace (mfd. by 
Dainippon Pharmaceutical) and then allowed to react with a 
biotinylated rabbit anti-IgG antibody (M2 ; mfd. by Sigma) 
and a horseradish peroxidase-labeled streptavidin (mfd. by 
Amersham Pharmacia) in that order. After the reaction, 
expression of the subject protein was verified using an ECL 
western blotting detection system (mfd. by Amersham 
Pharmacia) . A band of 52 ± 0.5 kD in molecular weight was 
detected in the sample obtained from the cells introduced 
with pcDNA3 . 1/HisB • NOXl-b, but the band was not detected in 
the sample obtained from the vacant vector-introduced 
cells, so that it was found that HisB-NOXl-b is expressed 
in the cells introduced with pcDNA3 . 1/HisB - NOXl-b . 

Example 4 Expression increase of NOXl-b mRNA in RA 
patient-derived synovial cells 

Using the mRNA extraction method shown in Example 1, 
a homemade cDNA was prepared from healthy person-derived 
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synovial cells (Cell System-SS cells) manufactured by 
Dainippon Pharmaceutical. By synthesizing probe primers 
coding for the NOXl-b-specif ic sequences represented by SEQ 
ID NO: 5 and SEQ ID NO: 6, a semi-quantitative RT-PCT 
reaction of 94°C for 1 minute and 45 cycles consisting of 
94°C for 10 seconds, 55°C for 20 seconds and 72°C for 30 
seconds, was carried out on each of RA patient- and healthy 
person-derived samples (prepared by diluting each template 
cDNA at 1, 1/10 and 1/100 times dilution ratios), using a 
DNA polymerase (r Taq DNA polymerase; mfd. by Toyobo) . The 
primer sequence represented by SEQ ID NO: 5 is a nucleotide 
sequence coding for a connecting region from which NOX1 was 
spliced out, namely the region where the 432nd position and 
the 482nd position of the NOX1 protein are connected, so 
that this is a sequence which does not recognize NOX1 . 
Accordingly, the PCR products by SEQ ID NO: 5 and SEQ ID 
NO: 6 are NOXl-b-specif ic . When the PCR reactants were 
subjected to an agarose gel electrophoresis and the DNA 
fragments were detected by ethidium bromide (EtBr) 
staining, a band having a size considered to be that of 
NOXl-b was found in the RA patient-derived sample, but was 
not able to be found in the sample of healthy person. On 
the other hand, in the control PCR reaction of 
glyceraldehyde 3-phosphate dehydrogenase (G3PDH) carried 
out using the primers represented by SEQ ID NO: 7 and SEQ ID 
NO: 8, the same band was found by the EtBr staining in both 
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of the RA patient- and healthy person-derived samples (Fig. 
1A) . Additionally, the RT-PCR reaction was carried out on 
each of RA patient- and healthy person-derived samples in 
the same manner as in the above using probe primers coding 
for conventionally known NOXl-specif ic sequences 
represented by SEQ ID NO: 13 and SEQ ID NO: 6, and the 
results were compared with the data obtained by the use of 
the NOXl-b-specif ic probe primers. As a result, different 
from the case of NOXl-b, a band having a size considered to 
be that of NOX1 was found not only in the RA patient- 
derived samples but also in the healthy person-derived 
samples. In addition, changes in the band quantity of N0X1 
stained by EtBr were not found in the RA patient-derived 
samples and healthy person-derived samples (Fig. IB) . 
Based on these results, it was revealed that expression of 
NOXl-b is significantly accelerated in the RA patient- 
derived synovial cells in comparison with the case of 
healthy person. It was also found that inspection of RA 
diagnosis can be carried out by the method described in 
this example . 

Example 5 ROS producing activity of NOXl-b 

Using the NOXl-b expressing cells shown in Example 3, 
the ROS productivity was measured by a cytochrome C 
reduction method. In order to measure ROS by the 
cytochrome C reduction method, vacant vector expressing 
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cells and NOXl-b expressing cells were respectively 
dispensed in 0.5 x 10 6 cells/100 |J.l/well portions into a 96 
well multi-well plate for cell culture (to be referred to 
as multi-well plate). About 12 hours thereafter, 4.62 
mg/ml of cytochrome C was added and mixed in 100 pil/well 
portions under respective conditions, and then the multi- 
well plate was set on a plate reader to periodically 
measurement of absorbance at 550 nm. Integrated values 
after 1 hour thereof are shown in Fig. 2. As a result, it 
was revealed that the NOXl-b expressing cells have 
significant ROS producing activity in comparison with the 
vacant vector expressing cells. Additionslly, it was found 
that the activity is considerably inhibited when 1 pM of 
diphenylene iodonium chloride (to be referred to as DPI) 
known as an NADPH oxidase inhibitor is added 30 minutes 
before the addition of cytochrome C (Fig. 2). Based on 
these results, it was revealed that NOXl-b has ROS 
producing activity, and the activity is inhibited by DPI. 
A substance capable of inhibiting the activity of NOXl-b 
can be screened by the measuring method of the example. 

Example 6 Upregulation of COX-2 mRNA in NOXl-b expressing 
cells 

Using the mRNA extraction method shown in Example 1, 
respective cDNA samples were prepared from the vacant 
vector expressing cells and NOXl-b expressing cells. By 



synthesizing probe primers coding for the C0X-2-specif ic 
sequences represented by SEQ ID NO: 9 and SEQ ID NO: 10, an 
RT-PCT reaction of 94°C for 1 minute and 45 cycles 
consisting of 94°C for 10 seconds, 55°C for 20 seconds and 
72°C for 30 seconds, was carried out on each of the vacant 
vector expressing cell- and NOXl-b expressing cells-derived 
samples using a DNA polymerase (r Taq DNA polymerase; mfd. 
by Toyobo) . When the PCR reactants were subjected to an 
agarose gel electrophoresis and the DNA fragments were 
detected by EtBr staining, it was confirmed that a band 
having a size considered to be that of COX-2 is 
considerably increased in the NOXl-b-derived samples in 
comparison with the case of vacant vector-derived samples 
(Fig. 3) . On the other hand, in the control PCR reaction 
of G3PDH carried out using the primers represented by SEQ 
ID NO: 7 and SEQ ID NO: 8, the same band was found by the 
EtBr staining in both of the vacant vector expressing cell- 
and NOXl-b expressing cell-derived samples (Fig. 3) . 
Accordingly, it was revealed that expression of COX-2 is 
significantly accelerated in the NOXl-b expressing cells in 
comparison with the vacant vector expressing cells. 

When DPI which is the NOXl-b inhibitor was added to 
the NOXl-b expressing cells to a final concentration of 1 
|IM and RT-PCR similar to the above was carried out 3 hours 
thereafter using the sample which was prepared by mRNA 
extraction method, it was revealed that induction of COX-2 



expression by NOXl-b expression is inhibited by DPI (Fig. 
3) . Since the induction of COX-2 expression was inhibited 
by DPI, it was considered that expression of COX-2 was 
induced via the oxidation-reduction control by an NOXl-b- 
derived ROS . 

Example 7 Expression increase of TNFoc mRNA in NOXl-b 
expressing cells 

Probe primers coding for the TNF-a- specif ic sequences 
represented by SEQ ID NO: 11 and SEQ ID NO: 12 were 
synthesized. On each of the cDNA samples prepared in 
Example 6 and using a DNA polymerase (r Taq DNA polymerase; 
mfd. by Toyobo) , RT-PCR reaction of 94°C for 1 minute, 45 
cycles of consisting of 94°C for 10 seconds and 55°C for 20 
seconds and 72°C for 30 seconds, was carried out. When the 
PCR reactants were subjected to an agarose gel 
electrophoresis and the DNA fragments were detected by 
ethidium bromide (EtBr) staining, a band having a size 
considered to be that of TNF-a was found in the N0X~lb 
expressing cell-derived sample, but was not able to be 
found in the vacant vector expressing cell-derived sample. 
On the other hand, in the control PCR reaction of G3PDH 
carried out using the primers represented by SEQ ID NO: 7 
and SEQ ID NO : 8 , the same band was found by the EtBr 
staining in both of the vacant vector expressing cell- and 
NOXl-b expressing cell-derived samples. Additionally, it 
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was revealed that the induction of TNF-cc expression is 
inhibited when the NOXl-b-derived cells are pretreated for 
3 hours with 1 of DPI which is the NOXl-b inhibitor 
(Fig. 4). Accordingly, it was revealed that expression of 
TNF-a is significantly accelerated in the NOXl-b expressing 
cells in comparison with the case of vacant vector 
expressing cells. In addition, since the induction of TNF- 
a expression is inhibited by DPI, it is considered that the 
induction is carried out via the oxidation-reduction 
control by an NOXl-b-derived ROS . 

Industrial Applicability 

It was revealed that the polynucleotide of the 
present invention can be used as an index of RA diagnosis, 
because its expression acceleration reflects the pathology. 
It became possible to carry out inspection of the RA 
diagnosis, by using the expression of the polynucleotide of 
the present invention and of the polypeptide of the present 
invention encoded by the polynucleotide as indexes. 
Additionally, the present invention provides a novel 
oxidase which is expressed specifically in RA patient- 
derived synovial cells, and it is expected that PCR using 
the specific primer sequences can be applied to the 
inspection of diagnosis of RA. The screening method of the 
present invention is useful for the screening of a 
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substance for the treatment of RA and/or a substance for 
the treatment of osteoarthritis. 

Thus, although the present invention has been 
described in the foregoing based on specified embodiments, 
its modifications and improvements obvious to those skilled 
in the art are included in the scope of the present 
invention . 
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